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(57) A compressor diffuser (30) for a gas turbine en-
gine (10) is provided with a dirt separator (42). The dirt
separator (42) ensures the air having moved downstream
of the compressor section (13), and moving toward the
combustion section (14), is separated into a dirtier air
flow path directly radially outwardly, and a cleaner airflow
path directed radially inwardly. In this manner, the air

Dirt separator for compressor diffuser in gas turbine engine

reaching a combustion section, and the air being utilized
for radially inner cooling air is relatively cleaner air. Fur-
ther, the dirt separator (42) provides a convenient surface
for mounting a pressure sensor (46). In one embodiment,
the dirt separator (42) is mounted within the diffuser hous-
ing, and in a second embodiment (Figure 3), itis mounted
immediately downstream.
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Description
BACKGROUND OF THE INVENTION

[0001] This application relates to the association of a
dirt separator with a compressor diffuser for a gas turbine
engine.

[0002] Gasturbine engines are provided withanumber
of functional sections, including a fan section, a compres-
sor section, a combustion section, and a turbine section.
Air and fuel are combusted in the combustion section.
The products of the combustion move downstream, and
pass over a series of turbine rotors, driving the rotors to
power the compressors of the compressor section.
[0003] Numerous components within the gas turbine
engine are subject to high levels of heat during operation.
As an example, a turbine rotor will have a plurality of
turbine blades that are driven by high temperature prod-
ucts of combustion to rotate and create the power. Cool-
ing fluid, and typically air, is passed within a body of the
turbine blades to cool the turbine blades. Air is also nec-
essary for combustion.

[0004] The air passing through a gas turbine engine is
often subjected to dirt and other impurities. It is desirable
that the air utilized for cooling various components be
relatively clean. The cooling of the components may be
through relatively small passages, and the dirt and im-
purities can clog those small passages. The air passing
from the compressor section passes through a diffuser.
Directly downstream of the diffuser is the combustion
section. Itwould be desirable for the air reaching the com-
bustion section and being used for cooling to be as clean
as possible.

[0005] The present invention is directed to separating
dirtier air from cleaner air in the diffuser. This minimizes
the amount of dirty air passing through the combustion
section, and being used for cooling functions.

SUMMARY OF THE INVENTION

[0006] In the disclosed embodiment of this invention,
a dirt separator is secured downstream of a compressor
and upstream of a combustion section in a gas turbine
engine. In one embodiment, the dirt separator is mounted
within a compressor diffuser, and in a second embodi-
ment, the dirt separator is mounted immediately down-
stream of the compressor diffuser. The dirt separator is
configured such that it directs relatively dirty air down-
stream to radially outermost passages within the gas tur-
bine engine. The air delivered to radially inner locations
for cooling purposes, and into the combustion section is
largely cleaner air, which is directed radially inwardly by
the dirt separator. In a disclosed embodiment the dirt
separator has curved surfaces to guide the dirty air radi-
ally outwardly and to guide the cleaner air toward the
combustion section and the inner cooling passages.

[0007] In another feature, the dirt separator provides
a convenient location for mounting a pressure sensor. In
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the prior art, some additional bracketing, etc., has been
required to mount a pressure sensor at a location directly
downstream of the compressor diffuser. The present in-
vention thus provides a simple arrangement for mounting
the sensor.

[0008] These and other features of the present inven-
tion can be best understood from the following specifica-
tion and drawings, the following of which is a brief de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Figure 1A is a highly schematic view of a gas turbine
engine.

Figure 1 B is a view of a portion of the prior art gas
turbine engine.

Figure 2A is a view similar to Figure 1B but showing
the inventive compressor diffuser.

Figure 2B shows an enlarged view of a portion of the
Figure 2A dirt separator.

Figure 3 shows another embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0010] Figure 1A shows a gas turbine engine 10. As
known, a fan section 11 moves air and rotates about an
axial center line 12. A compressor section 13, a combus-
tion section 14, and a turbine section 15 are also centered
ontheaxial centerline 12. Figure 1Ais a highly schematic
view, however, it does show the main components of the
gas turbine engine. Further, while a particular type of gas
turbine engine is illustrated in this figure, it should be
understood that the present invention extends to other
types of gas turbine engines.

[0011] The turbine section 15 includes a rotor having
turbine blades 20, and stationary vanes 18. As mentioned
above, these turbine blades 20 and vanes 18 become
quite hot as the products of combustion pass over them
to create power. Various cooling schemes are utilized for
cooling these components.

[0012] Figure 1B focuses on a location intermediate
the compressor section 13 and the beginning of the com-
bustion section 14. As is known, a compressor diffuser
120 is positioned in this location to expand the flow of
the air having passed through the compressor section
13. An inlet 22 has a smaller cross-sectional area than
an outlet 24. A chamber 26 downstream of the diffuser
120 leads air into the combustion section 14 and both
radially inwardly and radially outwardly of the combustion
section where the air provides various cooling functions,
such as at the turbine section.

[0013] In the prior art, the air leaving the compressor
section 13 may be relatively dirty. When this dirty air
reaches the combustion section 14, it can cause unde-
sirable consequences. As an example, the dirt can clause
glassy plasma deposits on burner liners and shorten the
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life of the liners. Further, as mentioned above, when this
dirty air is utilized as the internal cooling air flow, dirt and
other impurities may clog small cooling passages, which
is undesirable.

[0014] Figure 2A shows aninventive diffuser 30 where-
in the inlet 32 and the outlet 34 function in a manner
similar to the Figure 1B embodiment. However, as is
shown, a dirt separator 42 is positioned adjacent to the
outlet 34. An apex 44 on the dirt separator leads into a
curved radially outer face 43, and a curved radially inner
face 45. As can be appreciated, the curved radially outer
face 43 guides the flow of air 38 radially outwardly, such
that it will be largely radially outward of the combustion
section 14, and pass into a radially outermost air flow
channel.

[0015] The radially inner face 45 of the dirt separator
42 is also curved outwardly to an outlet end 146. Thus,
a flow of air 40 is directed radially inwardly to radially
inner cooling air channels, and also to the combustion
section. Since the outlet end 146 does have a radially
outward component, this clean air is also guided radially
outwardly towards the combustion section 14. This flow
of air 40 will tend to be cleaner air than the air flow 38.
Heavier dirt laden air will tend to move radially outwardly
due to centrifugal effects. Thus, the present invention
directs cleaner air to the combustion section 14, and for
inner cooling air purposes.

[0016] As can be seen in Figure 2A, a radially outer
surface 300 of the diffuser 30 flares radially outwardly.
This assists in guiding the air flow 38 to the radially outer
passages. Oftenin the prior art (see Fig. 1A), this surface
299 was not flared radially outwardly. This feature, par-
ticularly when combined with the dirt separator 42, as-
sists in guiding the dirtier air flow radially outwardly.
[0017] As can be appreciated from Figure 2B, outlet
end 146 of radially inner face 45 curves outwardly with
a small component in a radially outward direction. This
will serve to direct some of the cleaner air, having initially
been separated at the apex 44, in a radially outward di-
rection, and in particular to the combustion section 14.
[0018] Figure 2B shows another feature of the present
invention. A sensor 48 is mounted in an end face 46 of
the dirt separator 42. The sensor 48 is a pressure sensor
for sensing the pressure in chamber 36, which is directly
downstream of the diffuser 30. A control wire 50 extends
to a control, which may be an engine control. As is known,
engine controls take any number of variables including
the pressure from the chamber 36 and utilize these pres-
sures to determine how to control the engine. By provid-
ing a sensor mount location in dirt separator 42, the
present invention eliminates the need for a separate
mount structure.

[0019] Figure 3 shows another embodiment, which is
similar to the Figure 2A embodiment, however the dirt
separator is mounted immediately downstream of the dif-
fuser housing. This embodiment includes reference nu-
merals which are each 200 higher than the reference
numerals of Figure 2A, and operates in a similar fashion
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to the Figure 2A embodiment.

[0020] Although Figures 2A and 3 show only a single
section, it should be appreciated that the diffuser and the
dirt separator generally extend 360° about the center axis
12 (see Figure 1A).

[0021] Although preferred embodiments of this inven-
tion have been disclosed, one of ordinary skill in the art
would recognize a certain modification within the scope
of this invention. For that reason, the following claims
should be studied to determine the true scope and con-
tent of this invention.

Claims

1. A compressor diffuser (30;230) and dirt separator
(42;242) for a gas turbine engine (10) comprising:

a diffuser housing with an inlet (32;232) having
a first cross-sectional area and an outlet (34;
234) having a second cross-sectional area, said
second cross-sectional area being greater than
said first cross-sectional area; and

a dirt separator (42;242) positioned near a
downstream end of said diffuser housing, and
adjacent said outlet (34;234), said dirt separator
(42;242) being operable to separate heavier dirt
laden airtoradially outer locations, and relatively
cleaner air to radially inner locations.

2. A gas turbine engine comprising:

a fan section (11);

a compressor section (13), a compressor diffus-
er (30;230) downstream of said compressor
section (13);

a combustion section (14) downstream of said
compressor diffuser (30;230);

a turbine section (15) downstream of said com-
bustor section (14);

said compressor diffuser (30;230) having a
housing including an inlet (32;232) with a first
cross-sectional area and an outlet (34;234) with
a second cross-sectional area, said second
cross-sectional area being greater than said first
cross-sectional area; and

adirt separator (42;242) positioned downstream
of said compressor section (13), and upstream
of said combustion section (14), and adjacent
said outlet (34;234), said dirt separator (42;242)
being operable to separate heavier dirt laden air
to radially outer locations, and relatively cleaner
air to radially inner locations.

3. The compressor diffuser and dirt separator or gas
turbine engine as set forth in claim 1 or 2, wherein
said dirt separator (42;242) has a first curved face
(43;243) facing radially outwardly and a second
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curved face (45;245) facing radially inwardly, with
said first curved face (43;243) directing the dirt laden
air to radially outer locations.

The compressor diffuser and dirt separator or gas
turbine engine as set forth in claim 3, wherein said
second curved face (45;245) initially directs the rel-
atively cleaner air radially inwardly, and then curves
radially outwardly to direct some air with a compo-
nent of radially outward movement.

The compressor diffuser and dirt separator or gas
turbine engine as set forth in any preceding claim,
wherein a pressure sensor (48;248) is mounted with-
in said dirt separator (42;242).

The compressor diffuser and dirt separator or gas
turbine engine as set forth in claim 5, wherein said
pressure sensor (48;248) is mounted in an end face
(46;246) of said dirt separator (42;242).

The compressor diffuser and dirt separator or gas
turbine engine as set forth in any preceding claim,
wherein said dirt separator (42) is positioned within
said diffuser housing.

The compressor diffuser and dirt separator or gas
turbine engine as set forth in any of claims 1 to 6,
wherein said dirt separator (242) is positioned down-
stream of said outlet (234) of said diffuser housing.

The compressor diffuser and dirt separator or gas
turbine engine as set forth in any preceding claim,
wherein aradially outer surface (300) on said diffuser
housing flares radially outwardly to assist in guiding
the heavier dirt-laden air to the radially outer loca-
tions.

A dirt separator (42;242) for being positioned in or
adjacent a compressor diffuser for a gas turbine en-
gine, comprising:

a body having a radially inwardly facing curved
face (45;245) and a radially outwardly facing
curved face (43;243), with each of said radially
inwardly and radially outwardly facing curved
faces extending with a component in a radially
outward direction at a downstream end of said
dirt separator (42;242).

The dirt separator as set forth in claim 10, wherein
a pressure sensor (48;248) is mounted within said
body.

The dirt separator as set forth in claim 11, wherein
said pressure sensor (48;248) is mounted in an end
face (46;246) of said body.
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Fig-1B
PRIOR ART
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